INTRODUCTION
to form a long tendon, which passes superficial to flexor retinaculum and then the tendon broadens out to form a flat sheet which gets attached to the apex of palmar aponeurosis. Palmaris longus muscle is innervated by median nerve (C7, C8) and "phylogenetically it is a degenerate metacarpophalangeal joint flexor" and a weak flexor of the wrist joint. At the wrist, median nerve lies partly undercover of palmaris longus or between the tendons of flexor carpi radialis and palmaris longus [1] . Palmaris longus is often absent on one or both sides. The literature reports that the Palmaris longus muscle is a sex-linked dominant trait [2, 3] more absent in females [4] . Sebastin and co-workers (2005) reported that the absence of the Palmaris longus is not correlated with a decrease in the strength of one's grip or pinch [5] .
The knowledge of the anatomical variations of palmaris longus is important due to its clinical significance. Variations of palmaris longus are common but asymptomatic; they may become important during surgeries and in some radiological procedures. Awareness of such variations is important for clinicians and surgeons. This work was undertaken to throw more light for surgeons performing tendon grafting, plastic and reconstructive surgeries, orthopaedic surgeons, anatomists, maxillofacial surgeons, oncosurgeons and ophthalmologists. The variations and related structures, many a times could pose problems in differential diagnosis, hence study of variations was given due importance. By dissection method it was observed that there was bilateral absence seen in one male cadaver and unilateral (right sided) absence in one female cadaver. Percentage of bilateral absence of Palmaris longus is 3.3%. Total absence of palmaris longus is 5%. By dissection method, Variation like split tendon of palmaris longus was observed in a female cadaver on right side, bilateral split tendon with fleshy belly in a male cadaver (Figure 1 ), reversed belly of right side palmaris longus in a male cadaver ( Figure 2 ). It was observed that palmaris longus was present in 95% and there was bilateral absence seen in one male cadaver specimen no.26 and unilateral (right sided) absence in one female cadaver specimen no.12. (Figure 3 ) Percentage of bilateral absence of palmaris longus is 3.3%. Overall, absence of palmaris longus was found in 5%. Duplication of Palmaris longus muscle is rare, but it was found in specimen no.12. (Fig 4) . 
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on the morphology of these muscles as well as on the analysis of the presence and/or absence of these muscles in Karnataka. The morphology of the palmaris longus muscle was described and slight differences were found between the current study and that reported in the literature. The prevalence of these muscles yielded the same results when compared to past studies conducted on samples/populations other than Karnataka. Muscles are highly variable and are often found in the course of routine dissection of the human body. There are three types of variations in the muscles: it may be progressive, retrogressive and atavistic. The muscles which have tendency to become increasingly more complex represent progressive type. Deep flexor muscles of forearm belong to progressive group of variations. The muscles which tends to undergo degeneration with subsequent loss of its function represent retrogressive type, example for this type are palmaris longus and plantaris muscles. Atavistic muscles are the muscular elements which have been lost completely during the course of evolution and they make an abrupt appearance again. Axillary arch muscle, a remnant of panniculus carnosus is an example for atavistic type [6] .
Variations of the palmaris longus can be a) complete agenesis of the muscle; b) variation in location and form of the muscle belly; c) aberrancy of attachment at its origin or its insertion; d) duplication or triplication [7] ; e) accessory slips [8] Absence of palmaris longus has been reported in the literature in 11.2% of arms [8] .
Palmaris longus is a functionally negligible muscle and is of morphological interest, it is absent in 13% of arms [9] . Variations in the morphology of the palmaris longus muscle were found only in a few cadavers in the present study. The focal point in the present study was to determine the incidence and morphology of the palmaris longus muscle in Karnataka. The results of the above-mentioned were then compared with what has been reported in the literature in studies done on other population groups. From the information gained from this study we hope to aid surgeons, using these muscles as grafts or flaps in reconstructive surgery, to make knowledgeable decisions based co-workers (2007) [15] and Mobarakeh and co-workers (2008) [16] . Distally, the palmaris longus muscle attached mostly on the palmar aponeurosis of the hand [10] . However, other points of insertion have been described in the literature. One of interest is an insertion on to the antebrachial fascia [17] . Since the palmaris longus is an expendable muscle, its absence will not affect the function of the wrist significantly [18] . However, the congenital absence of this muscle can be seen as a disadvantage when the use of this muscle is indicated for use in reconstructive surgery [11] . The prevalence of the palmaris longus muscle has been shown to differ between various population groups [18] . Upon investigation of the prevalence of palmaris longus, it was found that the percentage values, obtained in this study, correlated well with what has been reported in the literature (Table 3) . Another variation is the 'digastric type' of belly, with two bellies, proximal and distal, and a central tendon [10] .
Carlson and co-workers (1993) even mentioned a Palmaris longus with more than one tendon [11] . Although palmaris longus is completely present on both or at least one arm in 95 % of the Karnataka population, the presence of the palmaris longus muscle does not guarantee its usefulness in reconstructive surgery [4] ; instead its usefulness is determined by the morphology of this specific muscle. Thus the palmaris longus muscle needs to be present in the patient, in order for it to be used in a reconstructive procedure. However, even if present it might still not be viable for use in reconstructive surgery, as variation in the morphology of the palmaris longus muscle was found during this study and described in the literature.
Morphological significance:
With the development of forelimb as a prehensile organ, the long flexors muscles of the forearm, Palmaris longus muscle started degenerating in a caudo-cranial direction. Degeneration of functionless muscle occurred much earlier in phylogenetic forebearers likes Gibbon and Orangutan [27] . Chimpanzees and apes shows maximum degeneration, only 25% of Gorillas have got Palmaris longus muscle. Palmaris longus is more degenerate in apes and monkeys than in man [27] .
Embryological significance: The flexor muscles of the forearm develop from the flexor mass, which subsequently divides into 2 layers, superficial and deep. The deep layer gives rise to the flexor digitorum superficialis, flexor digitorum profundus and flexor pollicis longus. The superficial layer of flexor mass gives rise to the pronator teres, flexor carpi radialis, flexor carpi ulnaris and palmaris longus [28] . The embryological basis of duplication of Palmaris longus can be explained due to the additional cleavage of the superficial layer of forearm flexor mass during development, the basis of absence of Palmaris longus can be due to failure of cleavage of the superficial layer of forearm flexor mass during development [6] . Variation in form and attachment of the palmaris longus muscle was found in one male cadaver & one female cadaver. Duplication of palmaris longus was found in one male cadaver while reversed belly of palmaris longus in another male cadaver. Absence of palmaris longus unilaterally on right side in a male cadaver, bilaterally in a female cadaver, total absence is 5%. Knowledge of these variations is important for surgeons before harvesting the tendons for graft.
Palmaris longus muscle is one of the common flexor muscles of the forearm. Phylogenitically classified as retrogressive muscles because it has got a short belly and long tendon. The palmaris longus muscle is considered as the most variable muscle in the human body, not only in terms of absence but also in terms of its muscle variation and anomalies. It has been the subject of several cadaveric as well as in vivo studies because of its clinical importance as a donor tendon. Although it is well known that there is a wide variation in the reported prevalence of palmaris longus absence in different ethnic groups, it is clear that a standard prevalence of absence of palmaris longus cannot be applied to all population. The Variation of palmaris longus were like reversal of palmaris longus inversus and duplication of palmaris longus can compress the
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